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Manufactured Gas Plants

Introduction

Before natural gas was commonly available for heating, cooking, and illumination, many
municipal utilities produced gas at local manufactured gas plants (MGPs). Although long closed,
some of these sites still contain significant subsurface contamination. This paper gives a very
brief introduction to the environmental problems which may be presented by these sites.

History

The localized production of manufactured or ”town” gas began in this country around 1820, and
although most production ended in the 1950's, some lasted until the early 1960's, when the last
manufactured gas plants were replaced by the expanding natural gas pipeline system.  The EPA
states that there were about 1500 MGPs, mostly in the Midwest and east, but the gas industry
itself estimates double that number.

Waste Products

Combustible gas was produced by the heating of coal, coke, or oil.  The rather dirty process used
various retorts, condensers, tar extractors, washers, scrubbers and purifiers.  The waste products
depended on the type of production system used, as detailed in Table 1.  A more chemically
detailed listing is presented in Table 2.  Although polycyclic aromatic hydrocarbons (PAHs)
from the varied tars are the most common, and environmentally persistent contaminant; BETX,
cyanide, metals, VOCs, and sulfur compounds are often also present.

The management of the MGP waste or process residuals was dependant on the economics of the
time.  If the by-products could be sold, they were.  If prices were low or non-existent, the same
materials were disposed of, usually on-site.  Large amounts of tar were generated by MGPs, and
efforts were made to sell it, but quality and consistency were usually poor, so production greatly
exceeded demand.

The excess tar was left in the tar separator units (usually basins in the ground) or stored in on-site
“tar wells” or pits.  When the plants closed, their pits, wells, and basins, together with most other
underground storage, were normally topped off by debris from the above-ground facilities, and
left in place (Edison Electric Institute, 1993).  At one MGP site in Indiana, exploratory drilling
hit one of the pits, and site storm drains were running with black coal tar sludge.

Remediation

Most of the pollutants resulting from MGPs do not pose inordinate remediation problems, but the
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physical and chemical characteristics of the tar waste, (particularly the solubility, viscosity, and
density) make remediation of MGP tars a definite challenge.  Many of the tars are not water
soluble, making most water-based remediation invalid.  Pump and treat will only remove a
fraction of the tar, the same for steam stripping or soil flushing.  The tars are very low in
volatiles, so sparging and vapor extraction also do not work well.  (Luthy, et. al. 1994)

Bioremediation does not significantly affect most PAHs, because the microbes need water, and
the PAHs are not readily soluble in water, so they are not accessible to the microbes.  Some
compounds such as 2-methylnapthalene, 1-methylphenanthrene, fluorene, anthracene,
acenaphythylene, acenapthene, phenanthrene and phenylnapthalene are somewhat biodegradable,
while pyrene, fluoranthene, benzo (a) pyrene and benzo (g,h,i) perylene do not appreciably
biodegrade at all.  Mixtures of these non-biodegradable compounds can also hinder
biodegradation of other compounds which are biodegradable. (Kilbane, et. al. 1997)

The remediation methods traditionally used on MGP tars include excavation, followed by
combustion, landfilling, or recycling (asphalt or bricks).  These remedies have shortcomings.
BTUs may be low due to admixed soil, landfill disposal costs can be high, and recycling and co-
combustion may be hindered by permitting and liability problems.  (Vogel and Peramaki, 1998)

The total volume of waste to be treated can also be a problem, particularly for any remediation
involving excavation.  The gas industry has published papers claiming that PAH migration is
theoretically limited.  However, the high density can result in significant vertical migration.  At
one Indiana MGP site with sandy subsoil, PAHs were found at eighty feet below the surface;
much too deep for excavation.

In-situ treatment is still a problem.  The Gas Research Institute is trying combined approaches of
solvent or surfactant flushing followed by bio-stimulation.  Phytoremediation is also being tried
(Boyajian and Summer, 1998), and thermal desorption, but these ideas remain experimental.

Capping and containment have been used in the past, but limits re-use of the property.  A risk-
based approach may prove promising, particularly when combined with initial remediation of as
much contamination as possible.

If you have any questions involving MGP sites, please contact Science Services for assistance.
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